Facility management competency plays an important role in providing conducive facilities for higher education institutions. This study will examine the selection of measurement items for facility management competencies in higher education institution. Variables examined in this study are leadership and management, managing people, understanding business organization, operation and maintenance, managing premises, managing services, managing resources, and managing the working environment. Respondents consisted of 646 individuals who manage the facilities of higher education institutions. Data was analysed by using SPSS version 20 software. Results showed that the stated variables were categorized into five areas of facility management competencies with Eigenvalues above 1.0. The value of the Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.966 > 0.6 was adequate for intercorrelation, while Bartlett's Test was significant (Chi Square = 23069.264, p <0.05). Hence, factor analysis was carried out and the results formed five constructs that were able to explain 71.78% of the polytechnic facility management competencies. In terms of reliability, the Cronbach's Alpha value classification was very high, exceeding 0.7. Accordingly, the findings obtained reveal that the instrument can identify facility management competencies required to manage facilities in the polytechnics.
the sectors involved are economy, education and services. The Malaysian education sector is one of the twelve fields that have been identified as making significant contributions towards the country's economic growth and also as an engine of growth in the country's Economy Transformation Programme. Transformation is a process of metamorphosis in nature and circumstances 1 . The sixth Prime Minister of Malaysia, Dato' Sri Najib Tun Razak, launched a government transformation programme in April 2009. Consequently, the Ministry of Higher Education in general and polytechnics in particular are committed to the government's mainstream transformation so that the dream can be achieved successfully. The Ministry of Higher Education transformation takes into account that the current and future challenges in the short, medium and long term, whether at the national, regional or global level. Higher Education Institutions (HEI) are organizations under the Ministry of Higher Education whose role is to provide a platform towards enhancing the country's competitiveness globally through delivery of education and effective, relevant quality training, and has a strong commitment to lifelong learning 2 . Thus, in line with the National Higher Education Strategic Plan (PSPTN) and the transformation of education and training in the country, t h e transformation of the polytechnics aims to generate human capital with a first class mentality and to fulfil the market demands. Among the aspects covered are the empowerment policies; improvements in the design process; delivery and programme evaluation; robust curriculum development; quality assurance programmes; the competency of teaching staff, the quality of t h e students, resources and facilities; a complete and continuous innovation effort.
In achieving the above transformation plan, the higher education institutions, particularly the polytechnics, have targeted three key performance indicators that must be obtained. This performance will be able to give the real picture of the polytechnic organizations' performance. Organizations' performance is closely related to three factors, namely the workers' knowledge, competencies and the way they achieve results 3, 4 . Other than that, the polytechnics are also responsible for providing a high competency work force of about 37% in the year 2015. Thus, to achieve this vision, polytechnics have to identify the necessary competencies in facility management to provide a conducive environment. According to 5 , there are three issues relating to the facilities management implemented in Polytechnics, such as the qualification of staff employed under the Department of Polytechnic Education (DPE) and the ability of polytechnics to handle the facilities management scope of works. Firstly, regarding the DPE's staff management division, it is comprised of 7203 members, and unfortunately not even one has a qualification in facilities management 6 . According to 7 , weak maintenance management is due to the incompetence of individuals who are responsible for facility management. Secondly, the result of assessment of the facilities provided at Premier Polytechnic Johor Bahru shows that the level of facilities management is still below par and most students are still not satisfied with the facilities provided 8-10. This issue needs to be considered because teaching facilities can influence learning behaviour in terms of academic performance, learning concentration, conducive classrooms and goal achievement [11] [12] [13] [14] . Finally, there is the issue of increment in terms of numbers of polytechnics (to date, thirty polytechnics have operated in Malaysia in the last four decades) and also students' enrolment, which exceeded 89,000 in 2011 compared to only 262 in 1969 6. The rapid development of polytechnics and the increasing student numbers indirectly indicate that polytechnic facilities need to be upgraded too. Additional facilities are needed and the construction of new buildings, increasing size and renovation of facilities need to be carried out 15-18. As an organizations that focus o n customer service, Higher Education Institutions (HEIs) should take into account the facilities required by customers to ensure their comfort 19 . The function of HEIs can only be adequately performed when all the necessary resourceshuman, physical and financial -are made available 20. In respect of the performance of educational facilities, the organization should provide a situation that is conducive to good work to improve the quality of learning outcomes 14 . Therefore, to produce such a situation, individuals should have the competence to manage the facilities required for them to do the work so as to achieve the desired performance [21] [22] [23] . Facility management involves processes, places and human beings. A facilities manager must have competencies to ensure the process, place and human capital are managed effectively. The required competencies vary according to the need that is being managed. According to the various definitions that have been specified, it can be concluded that the relationship between the facility and facilities management is a combination of various activities of employees and work processes that support the operations of an organization. In this regard, the level of sophistication of infrastructure and technology supporting the core functions of the organization and the huge investments in their development suggests strongly that Facility Managers should be professionals, competent and expert in the management of these support facilities 24 . Best et al. 25 are also of the opinion that the facilities manager could not be just anybody with modern management skills but needs to be a certified professional who demonstrates a high level of competence in their areas of expertise 25 . Accordingly, research into facility management competencies has been conducted since 1999, and most of the studies published to date have listed the duties of facility managers and the competencies needed in the facilities management from professional bodies. The process of identifying competencies needs to be carried out by an organization that emphasizes excellence in performance because competencies vary from time to time 26 and between specific fields 27 . Other than that, these competencies are also needed by the effective facility management of an organization 2, [28] [29] . The Malaysian Public Works Minister has also urged in his speech during the Country Asset and Facility Management Convention 30 that these competencies need to be acquired by asset and facility managers, and by maintenance contractors.
Several countries, such as the United Kingdom, the United States and Australia, have recognized professional bodies in facility management. This is because the professional body is also a reference to other countries. The professional body is responsible for providing competency training for individuals who manage the facilities in each country according to the specific time period 31, 32, 33 . Professional bodies will provide a certificate of eligibility for competencies training attended by facility managers or individuals who manage facilities [31] [32] [33] . Consequently, the indirect facilities management industry in the country could be improved over time. However, in Malaysia, the professional body for this industry, which was established in 2003, is still in its infancy and is not performing like the professional bodies in the three states mentioned above. This is because, to date, the Malaysian Association of Facility Management (MAFM) has not set out the competencies needed by a facility manager or individual that manages facilities in Malaysia. Further, it does not play a role in giving competencies training to facility management practitioners, in contrast to the three countries mentioned earlier.
To date, there is no empirical research identifying facility management competencies. Hence, this study sets out to identify the facility management competencies that are relevant to the current growth of industries in Malaysia. This is because the research that has been carried out so far only involves competencies in the education field 34, 35 , engineering 77 and human resources 36 . Because of the lack of prior empirical research and in order to ensure that the process of identifying competencies is genuine and of high quality, the questionnaire survey used should have reliability and validity value, so that the data and results obtained will be recognized by all bodies 37 . Hence, the objectives of this article are to ensure that the reliability and validity of the questionnaire is maintained in identifying facility management competencies in polytechnics so that the results obtained from this study will be able to establish a list of the competencies needed by polytechnic facility managers in Higher Education Institutions.
2.0 FACILITY MANAGEMENT COMPETENCIES
Uncertainty seen in the UK ten years ago has led to increased interest in the application of the competency framework in the development and selection of expert managers and general managers. Most of the works involved in developing this framework were focused upon the role of facilities managers 29 . Therefore, professional bodies such as the IFMA 31 and the BIFM 32 have adopted the competency framework as a basis for professional accreditation in the field of facility management 26 . These competency areas share some of the same competences: for example, in the field of human resources, communication competence and communication of information arise within the same field. Therefore, Markus and Cameron 38 have specified five areas of facility management competencies that are essential to realize the mission to the organization. Similarly, Clark and Hinxman 26 listed thirteen competencies recommended for directors and senior managers of the facility, these being issues related to the environment, visionary building design, relevant law, project management, research and analysis, facility management process, real estate portfolio management, risk management, stress management, marketing, monitoring, managing conflict and managing time.
In contrast, Payne 39 suggested four areas that should be prerequisites for professionals involved in facilities management, although he did not specify these areas as competencies. By referring to the literature and the above discussion, it is argued that these fields can be used as a guide for identifying competency requirements for polytechnic facility management. Then, in 2005, a further study listed ten key features for a facilities manager to be used as a reference for facility management competency 40 43, 57, 58 , we recommend eight areas of facility management competencies that need to be reviewed in order to realize the polytechnics' transformation plan, which was launched based on a synthesis of all of these sources of information. Subsequently, in light of the necessary competencies for facility management and features that should in place, the competencies required in facilities managements are summarised in Table 2 . This table divides the set of competencies into eight areas consisting of thirty-six competencies. The competency areas are leadership and management, understanding the business, human resource management, managing the premises, management services, operations and maintenance, managing the work environment and manage resources. 
3.0 METHODOLOGY
This paper seeks to examine the value in terms of reliability and validity of the facility management competencies questionnaire in Higher Education Institutions, namely polytechnics. This study used qualitative and quantitative approaches. The qualitative approach used expert interviews (individuals with knowledge related to the subject of the study 59 to extract facility management competencies elements in Higher Education Institutions with question developed through a literature review. In this study, seven experts were interviewed, including two associate professors, one consultant personnel, one director of a student innovation centre and three facility managers from the Malaysian Public Works Department, a Higher Education Institution and the Ministry of Higher Education. Prior to the interviews, semistructured interview questions were developed. In the interview sessions, we discussed the vision, problems, recent industrial status and necessary facility management competencies. Then, we improvised the elements of facility management competencies based on the interviews conducted. Finally, we organized the facility management competencies into clusters, as shown in Table 2 . Meanwhile, for the quantitative approach, the data were obtained through a questionnaire. Thus, the information used to measure the facility management competencies elements are taken from the literature and interviews carried out, as mentioned in Table 2 .
This questionnaire consisted of two sections, A and B. Section A aimed to collect general information about respondents. Section B aimed to highlight the importance of facility management competencies at the Polytechnic. A six-point Likert scale was used to measure the importance of facility management competencies (1 = Not important at all and 6 = extremely important). Apart from expert opinion, this questionnaire was also tested through a pilot study. For this pilot study, the approach recommended by Hair et al. 76 was used. According to them, a pilot study of more than thirty respondents will not provide significant additional information to be used in the revised instrument. Therefore, a pilot study was conducted in two polytechnics in Malacca and Perak involving twenty and seventeen respondents respectively. The questionnaire was distributed to these individuals via the self-returned envelopes (express mail) posted (by courier) to the top management to be distributed to the relevant respondents. The purpose of the research was explained and all these items were prepared in English and the national language, as those who are responsible for the implementation of the facility management are professional or support workers and come from different educational backgrounds.
Of the thirty-seven questionnaires distributed by mail, twenty-six (70.27%) were returned. Overall, the researchers received few recommendations in terms of ambiguity or nonrelevant questions. There were recommendations from two respondents, as shown in Table 3 . Improvements were made based on feedback to provide a clearer explanation of each item. The other twenty-four respondents did not provide any recommendations, indicating that they were able to accept and understand the questions. To analyse the data from the survey, SPSS version 20 was used to conduct factor analysis and reliability analysis to answer the research objectives. With regard to the item scores given by the respondents, it is assumed that they have understood the statements given. Based on respondents' demography, they are considered to be experienced and knowledgeable in facility management. What have been discussed can be summarised as follows: i) Questionnaires were validated by seven experts in facility management interviews (according to Pranc 60 , for sampling purposes, six experts are enough). Experts were chosen carefully so that the data collected would increase the value of the information gathered [61] [62] [63] ii)
Suggestions and recommendations from experts were made where the authors corrected operation and maintenance competencies elements to the competencies field. iii)
Then, these questionnaires were used as a pilot study with respondents who have the features of genuine respondents. iv)
Suggestions and comments from the pilot study were made and improved appropriately and these questionnaires could then be used to collect the actual data. In short, it can be concluded that these questionnaires are suitable and can be used to collect the actual data for the purpose of this study of polytechnic facility management competencies in Higher Education Institutions in Malaysia.
4.0 RESULTS AND DISCUSSION

Validity of instrument
Validity of an instrument is where a measure evaluates whether the instrument is measuring what is supposed to be measured 64 and to what extent the instrument is able to gather the data needed for the study conducted 65 . There are three types of validity, namely content validity, predictive validity and construct validity 66 . Content validity relies more on the consumer's opinion or expertise, whereas predictive validity and construct validity emphasize empirical proof that a correlation exists within the variables 66 . In this section, only construct validity will be discussed, as content validity has been discussed in the methodology section.
Construct validity
The construct validity will demonstrate to what extent the results obtained (by using the specific management tool, e.g. the questionnaire forms) are in line with the theory or concept built. A measurement tool is said to have construct validity if it is successfully able to measure the theoretical construction that has been designed. This study is an exploratory type: Robert and Clifton 67 stated that exploratory studies potentially involve both theoretical and methodological difficulties, making the interpretation of traditional validity tests problematic. Construct validity can be evaluated by using factor analysis methods such as varimax rotation. The factor analysis will able to structure the correlation between various variables or items by gathering the variables that contain high correlation in a group (known as a factor) and considering them as one 68 . In order to elaborate on the output or factor analysis results, several statistical indicators will be evaluated to obtain a suitable structural form. 68 . Items that have factor loadings less than 0.4 or have cross-loading will not be maintained. f. The number of items that represent a factor must be at least four or five 69 The results ( Next, to observe the correlation between the free variables, please refer to the Anti-Image Matrices Table. The values observed are the Measure of Sampling Adequacy (MSA). The value of MSA range from 0 to 1 with the following terms: a. MSA = 1 , the variables can be predicted without errors to the other variables b. MSA > 0.5, the variables still can be predicted and can be further analysed c. MSA < 0.5, the variables cannot be predicted and cannot be further analysed or taken out of other variables A summary of the test results is shown in Table 5 . Table 5 , all the free variables can be further analysed because each has a value > 0.5. The next step is to ensure that the free variables can be gathered into one or several factors. For this process, the Communalities Table has to be used, as principal component analysis works on the initial assumption that all variance is common; therefore, before extraction, the communalities are all 1.000. The communalities in the column labelled 'Extraction' reflect the common variance in the data structure. So, for example, we can say that 56.70% of the variance associated with question 1 is command or shared variance. As shown in Table 6 , all the variables have clarification values of more than 50%, so the factor analysis will be determined. In addition, to determine the number of factors formed from the 36 items that were analysed, Table 7 should be consulted. The component column that states the number from 1 to 36 represents the total number of free variables. Five components have total initial Eigenvalues more than 1.000. As such, the number of factors obtained from the thirty-six items is five. The factor analysis was conducted with reference to the indicators discussed earlier. A total of thirty-six items were analysed and none was dropped; five constructs were formed, as shown in Table 8 . The end results showed that these five factors were able to explain 71.78% of the variance in the concept of polytechnic facility management competencies. In social science studies, this percentage is considered acceptable 68 . The analysis shows that the first factor contains items from the constructs of Leadership and Management, Management Organization and Human Resource Management. The combination of these three constructs will form one factor, which needs to be given a suitable name. Hence, the first factor, which is comprised of twelve items, is called Leadership in Organization and Human Resources Management. This factor has an Eigenvalue of 19.15 and contributes 53.19% of the variance. The second factor obtained contained item from the Services Management and Premises Management constructs. It was found that, this nine-item factor focused on services issues. Hence, the new name given to this factor must be considered appropriate when considering the stated nine focus items. The new name suggested is Services Management: this factor has an Eigenvalue of 2.71 and contributes 7.52% of the variance. The third factor obtained is the Operation and Maintenance Management factor, which contains five items, has an Eigenvalue of 1.64 and contributes 4.57% of the variance. The fourth factor obtained contains items from the Working Environment and Resources Management construct, so the suggested new name for this factor is Working Environment and Resources Management (taking into consideration the eight focus items below). This factor has an Eigenvalue of 1.25 and contributes 3.48% of the variance. The fifth factor is obtained from the Leadership and Management construct. As the two items in the fifth factor are seen to have a clear focus on the law, it is named Law Management. This factor has an Eigenvalue of 1.09 and contributes 3.03% of the variance. 
Reliability of Instrument
After conducting the factor analysis, a reliability analysis must be carried out 70 to ensure that all the five factors are quality constructs and can be trusted. Reliability of the instrument refers to its ability to produce consistent results 71 . He also stated that reliability refers to whether measurement tools can detect and confirm whether previous studies scored in the same way were true at the time and in different places 74 . Creswell 71 states that the reliability of the instrument refers to whether the instrument can measure what is to be measured accurately. Hence, to measure the levels of reliability and consistency, the Cronbach's Alpha method is used by researchers to test the assumption that each item is considered as an equivalent test and all correlations between the items are the same. Cronbach's Alpha measure of internal consistency reliability, implementing methods recommended by Churchill 72 , is very appropriate to this study, since it only requires a measurement of an instrument 73 . The closer of Cronbach's Alpha coefficient to 1.0, is the higher the reliability that each item is measuring the same concept. Generally, a reliability value under 0.6 is considered weak, 0.7 is considered acceptable and a value exceeding 0.8 is considered to be good 64 . Nunnally and Bernstein 66 states that it is sufficient to use an instrument that has a reliability value of 0.7. According to Babbie 75 , Cronbach's Alpha values are classified based on the criteria that a reliability index of 0.90-1.00 is very high, 0.70-0.89 is high, 0.30-0.69 is moderate, and 0.00 to 0.30 is low. Based on the reliability analysis conducted, all the five factors had a high reliability index, exceeding 0.
7 [66] . Factors 1, 2, 3 and 4 had the same Cronbach's Alpha value (0.973), whereas factor five 5 had a Cronbach's Alpha value of 0.974. The results showed that the Cronbach's Alpha for this instrument is classified as very high 64, 66, 75 . We can conclude that this instrument has high reliability, since the Cronbach's Alpha values for all variables are more than 0.7 (Table 9 ). Table 9 Value of Cronbach's Alpha for facility management competencies area [68] : thus, the questionnaire developed is suitable to be used to study the facility management competencies. For the reliability test, the results showed that the Cronbach Alpha value classification is very high, exceeding 0.70. This instrument has high reliability in accordance with the classifications 64, 66, 75 . The instrument is also suitable to be used within the context of other educational organizations in Malaysia. Accordingly, to demonstrate that the validity and reliability of the instrument used are consistent, it is proposed that studies of facility management competencies are also carried out in other organizations in Malaysia.
Competencies
